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(57) Abstract: 

PROBLEM TO BE SOLVED: To display an image where 
artifacts are reduced by executing an operation so as to 
use more bits per sample in the image displayed in a 
video display system using a space light modulator 

SOLUTION: In the video display system adding the space 
light modulator, a tri-color wheel 30 adding a main color 
segment 32 and at least one segment 34 having a low 
strength area named a neutral density filter(NDF) or one 
transparent wheel is used. In exchange for if, the filter can 
be a liquid crystal controller for controlling one of light 
amplitude or color. The low strength area is used so that 
the quantity of time which can be used for processing the 
lowest- order bit (LSB) of a data sample is increased and, 
by this, limitation to the number of bits which can be used 
for displaying is removed. 

COPYRIGHT: (C)1997,JPO 




fl+NOF 




, '.. ■# # f/?*6fV?o 



<tf>0*»«>W CJP) OZ) ^ §g # 1^= ^ ^ (A) <ll>«WWttH&E»* 

fi$g¥9- 149350 



(&l;lnt.CL 0 




F I 




H04N 5/74 




H04N 


5/74 B 






G 0 2 B 26/08 E 






H04N 


9/12 A 


W ft A M 9/12 




GO 23 


6/28 C 








5fes3# cjjR^oaz OL <& 7 m 






(71} WEE A 


590000878 










(22) {BESS 


















0 0 242 3 




ir^h^X^XTVxerX'f 1S500 


(32)&JfcH 


1S9S¥8JU7B 


<72)&9J« 






#a (us> 












-X ->n— 2831, 7/1— K*>K 








>A- 268 






<74)ftSA 













(57) f5?a$>j 

(NPF) t V*f < ± 1 -3 
<P -fa *y ;* > K 3 4 feft»ftSftft^^-^a Q-g;^^gq 

D - 5? 25 o T J: ^ . <£5SK&*£ fc tEffl t * ^1 4: (C «fc 

o r , ^-^-y-^^yKDiaTCtkrvh <lsb) 



R+NDF 




1999-02-23 11=27 



FROM 



(2) 



TO 



9583703 



P. 03 



# 



4$ 58 ¥09-149350 



t 3$ 8* «S # <D £& S ) 
-< U * 9- A . 

t as # # 2 ) & % & & * 1± &> & & & * * * * * ® io 

J£85#B;T a& t » 

v h o $ % z> ? i~ ^ & & v ? * 'Blts^t - 

(OOOl) 20 
1 0 0 0 2 ) 

n <s y a, ( > -e * y • :n«,<ouii^^ft^H 
10 0 0 3) ^re^&KfS^^^Aote^te^fc*!)*-* 

tr v= # ^ - * £ rjss^jwj fs^fctf&gK:**. c 

t^6, SrB!&£:8l»S'*7 k A<B«fce>J5:, Ift »0 £/ X A 
CD & «i , £0ttjEftK£L&l?*ttX4:9&fr*. 

1 0 0 0 4 ) <a&^£osw#&fisJSgt'*-? i A<?>tt3t<c so 



ti fa S ^ S - & . cn^OS/ArAtt. ^S«tc/t;i/?. 

nfcfa&c&^rs, iSJittey^ < # T , M S B £ «: 

* i\. . T * * . ifco « * « tt * :? U - 

01 ? W — A^nQj^^fe^Rfl X' & - 6 OH 7. is s\^r U 
CD *3 -& 11 » 7U-AUMttl 6. 6 7 m s T* * V . rlx 

(0 0 0 6) PWMOa&f£ttBS#3£<fc£fi&C£(wt;fc&ia 
[ 0 0 0 6] KOMSBtt, Jt<5MSBCT)l/2fi»?M 

*b^x>hc5i/2fc^u* r # s , ^B^na-fe-cv^ 

>hOi/4«7U; T K U T „ 3E ft T f& t£ v 
h ( J£i T » LSB^t$) L S B CD $S 

tt, tt j* ^ ft *M«fc WAlX, 
» a 0 m « £ UJan^MrtC^^SS-y-*** 
■ps*s*-r&;:fc;bt-e£fc^fc$>tf, l s & «nott4 o ^ 
c £ y ^ < tt * z (i tr s * ^ • 

10007) U^UJfcA^, e0Hzv : WX^'V"f l J7 

VhSfeU 7 kfy h J: y ^ < £S2*fcT*^t 

V* . £ O SS & % CRT^>c-r'A<D<£$££/£<3.l/-S>a> 

'JV^7-f77nfc4i;S. SC» Bff « # ff§ 
iXJ TJlit, /E^7^^7r ^ h 3£ <fc £ *x 

* . c *v & 0> 19 JS tt » t.l/^5Sfcf^ttfett^Otf > 

5 ^ . 

1 0 0 0 8 ) 

[filffltS?tfe*e*:*!>O^R) # 36 931* * fcT 5 s * {& CD 5fe 
10 00 9) Ctf5^X^AcO#lij6C(is IOJ/^tA^S 



1999-02-23 11 = 28 FROM tvvliTJXI + aOM 



TO 



9583703 



P. 04 



(3) 



m PS W 09-149350 



£ fc: U * T - + V T 9 h 
[001 0) 

i&t&w&mmi «&co p 

ht^fiSa:, & © u . 7U 

OHzS'^^AO^S-frtt, 
^ 16. 67ms 

RT2/Xr AO^ii^BJW 
0 1 6 6 7 / 3 na, tft 
# ^> r X 6 , 560ms 



y # < co t: ? k & <s ffl t $ 6 



1 / 2 £ g W * . >fet:^X> 
-Aeg>ra^) 1/3, 

^flfl<0 1 / 3 TOT?*** 6 
fc 6 . C<D6 OHtJgati 

tc * . o . 

4? % 5. 5 6 m s O „ U fc. 



10 



I o o i i ) & „ 

<* . Z 0> 13 HO (3: * 
* stf - * 9 PO (* , 

IZ , K W 5§ O T K 

^ & JCt *v If Ke <£> 
10 0 12] ^81 

SB. * e v Y 
JB ? * 8 £ y 

(0013J 

l« 1 ] 



fit. 57O3o<0RI^O-b^^>Kt:^ 
- * B$ TO & ^ £ & (* *v (* £ & 

tbts 5 , 5 6 0 m 6 is* 9- A £ <£ 
:os«, fcT y h 7 M 

X r A i: ^ 1/ t , «3r#£?K«c:83 



try h 






MSB < t? y f 7) 


< 1/2 fe*^* > h&m 


2780 


MSB-l (^O fcSB/*T* t* 6) 


C 1/4 <&*tr* > 


1360 


bit 5 


< i/8 fe-t > h^ra 


696 


[bit 4 


< 1/16 >'h&m 


34S 


| bit 3 


< 1/32 a** 1 * > UMB 


174 


J bit 2 


< i/64 fe«r^ > Ke$[® 


87 


[bit 1 


< 1/129 m-*?^ > **s$f© 


43 


j bit: 0 


< 1/2S6 B-tr^* > h»fffl 


21 



10014] O A* •=> T * 4 0ji8fc2$«fc^ftfi*§»$ 
^^T5CfittT8«^. 2 1 #c s C* « & * Iff ^ - 2 

100 1 S) ®1«, TJitZAsK^-TJH?, 
T, DMDt^ti) i: O T $0 6 *i.fc&8£J$3^ 1 0 3><B3 
©©Sr^-r* 55-20H, J3 <rVT AO 

7 K U X *5 1 2blUoT7Kt/7ft^$h4U, 



Coo i 63 ytf MHoa, j&^-^tftfxs^T' 

OC(4'£2 2 2 bSl&^5. ffifi2 2 btt, 7 K U * « 

^a^cfiv^xw, ^^-2 0^^JF^)^??T«>O-CZi 
^ < g » tC: Q £ St S 3 55 £ O < r Ci\tt£c5tf{fc£Z£ 

[00 17) O^UJfcj!*e>. 59-20(0 fi& (C fig J® 0 

/wra w % ^ ft 4» % s^--?swhB$w£p? 5 

9 - '2 0^$^<fl:K^5t^OtC^^eJfiWJWl Om 5 £55 
n*. t V a. ^ - ^ K ^ 9 - s*/t >f ^ . T<c47^x 



1999-02-23, 11 = 28 FROM C=;tO iV'JM* 3 0*K 




S 

A M A ti , *Q^^-&tttr{Cov\T&<5tS>IBJ£*Kl-£ , 3 

-6 pa *. ^ n *i & <$> * v> . 

[001 8) U*xUfc#e>, £-te^>*VKB*nQrtC* 

a # ?y ^ r & . j/^fAUifuffigfiSfttv^^^fcyi. 

* * h 5 v v h &&&Btz3 a.7 v > v t 

(00 19) S/^^AC&tf^n&IBJMi* LSB&2 
# o T * t>l/LSB5Slia^fi<1'i^*»^*i:lfc 

fc. fcb&rp&ffife^^-^fcttijsu lsb 
(0020) y,^ ^ h ft r fft ff? fflr 

( 0 0 2 1 ) =ft > f - jl/ 3 fttf^^»<fatVKfr» 

1, K o <s * i3 1 20* t0iS&e n fe 

rs . e rjz l*. «^a« a M nr on p f & a- 

£L« et^^-^j^SLx a-SL & e cs y , w -c & e> -fcje^fe ^ * ^ 

tap g 4> * v k . ^-ttfo^. NDF-fe<rxv^34fc 
(0022) NDFi^V\^P%/M (#T, N D F • P 

* .< s aa si «: . MSB(o^$y*e^ep?S5t 0 tc &s 

* T * . MS B Us ^ISltj £ *C * * (Ott&OM 2 , 7 

(002 3) b^b, NDF-PWMS/X^AtC^^^ 
*St E! t? , :n * * K ^ fcT -y h It fcT v h OSSffSfcEJCft* 



TO 9583703 P. 05 




(A) 4$ 58 *f 09-1 a 9350 

6 











£ 2 ft 




o T » 8 




? h N 




4 3 /i s 




t*S < 




IZ (1 , C 


.n 




XTAtf(0<fiOlft/ h £ S # S * 














(002 




ii. 




> S 








It (C C£3fc 






JL 


ft O 8 ^ 


t/KH«r<b^53ti. 4 3/ 2/xe 






2 1 


. 5 m s & 6 . iftt^^>K3 


2 3> N D 


F 




h34t;^r*gfifittii2 : its& 


( N D 


F 


±<r * > 






1 


/ z ) . 


Cin*i, 2X21. 5ms-43^ 








tf*> % ±lZ&lftLX->>K* 4 3 ^ e 






fi < T Z> 


ctttx e> , ts as s: wsnfe 


^ y m: 












(002 


6) X <D & , fSH3jeJJfcUTT<B3£ 






i ^ i= 




fa < r * 












y e v b 


& «: ft 3fc T * * ^X^i>C0^yKSSC 




N 



0. 5(DNDFt^^>n4<0Sfitt. ND F 
t^Jl>h34<5aS*H©fi^±^t^^> h 3 20 
SiffiO l / 2 T-;& i i ^SgSroe^Sco 
^ ^ t 1 A <DS rNDF^^*; h kUt^SnfcJ: 

30 ^k, 7try^^^■pA6^>NDF•fey ^ ?t>^t^^{ciat35^s 

ti6 L S B^y$wgS[0)L S B5:a^r?>ii:^$6. 
(0 0 2 6) LSBlfcfie(±2>;*^A^OfWIS-?fc*» T 
i/^rAtt5?Iffi<0s2 5£ij: y Tt-ttL S B S» 

CT^tf, Te^H^^^AC^Mr. M S B B# RS 
ti, 6 4 x L S BB^W^^S, {i*^-;i/(DNDFt^ 

40 t 0 0 2 7 ) 

(a 2 j 



(S) 



B8 ¥09-148350 





ND F&& 


NDFrt 


6c O 
NDF& 


(|is) 




7 




0 




43 


0.51287 


8 


0.5 


l <o> 


13.89% 


43 


0.5093 


B 


0.237 


2 (0,1) 




41. 562 


0. 7672 




0. 105 


3 (0.1,2) 


iS. 97* 


39.023 


O.709S 


10 


0.0775 


3 (0,1. 2) 




38,364 


0. 5943 


11 


0.0776 


4 

(0,1.2.3) 


14.J3X 


30.282 


0. 6251 


11 


0.03 


4 

(0,1/2,3). 


1S.09S 


36. 7086 


0. 6539 

• 



100 2 8] £2fr*>W&£$lZ* 7=-*0«fc*J£.<G> 
-£ * ^<0^)^55<Six^:LSB»*RflO5@JRgi4. 7 K U X 

c:h,£cr>e$rio£frt-&tcA*vT£>«>. 

[0 0 3 0] NDFO±5£<Z><£;8$:, * fc & O S/ X t" 
Zx7-^r^irl;ffl;>>it/^t^T^i, #-fe ;> X ^ 
A-eii, i: tf> & *h -f — Jl'Ott&yiCjSB&'f-Jl'eA^ 
SCfclCXS. NDFfllStt, ^U^O^SW^OVx 

^ . ^ - T-tt 2 o OS fi3 3fe Si fiEJ» 2t 2 -5 0-6 >Jt>< 

# 7* £ ^ * . l-sOftdt-f-Mi, 1 & £ # L . 53 2 & 

*-f-Mi2tHrt:u««. -a t* , © *r s> n 
*EJ*r<9£i*-<-A£:*rT<&cfc^;&fc. c *t «z n a 



-**<-;t/Xt'X*rAfc:^^ , tttx 

-^l/^^-fKDF-t^M > ^ fc^fc^Wnii^^^lNt 
5^T-<i^». i/ KrrUOPfrlZ 0&Bt®i c5 «C BO ^ U 
J® fc rt* £ , lfillNDFt^>t>ht»*., ^o«a<o^ 

-<;u4M*£*>r-^£{e;8UTi**tf, & <a £ ss: o ? < 

( 0 0 3 3 ) w CO «fc C v f^^^l/-f i'XrAl^CDt 

[0034] J^JiOflft^CBSljjC^&TO^^M^-r 
{ 0 0 3 S] <1) SW^SOT^TfcoT. {B*4>-#' 

sffiifi5$'fr€>£p k tt<fc^ioo7^^i/^r-^or fc tftai 

X x A. 

[0036] (2) ^l^SSlffiO^X^AC^^T. 

( 0 0 3 7 ) ( 3) S5l^S2iaO^XxA(C^V^T. 
S5«e3S/^^SWg&^ AM A T £ * , ^ X ^ A . 
[0038J (4.) SBlJgSS&OS/X^AtCfcV^T^ 

[0039] <5) ffEl^Xafl^^^X^AJC^V^T. 

Sir 82 & & n v hn-5^ft^«T5ni:afn«. 

(004 1] (7) m 5«82fflOyXrAt:auT, 



1999-02-23 11 = 29 FROM C^TOjyyx-f+aOJvf * 3 Oh=^ 



TO 



8 



(6) 



9533703 P. 07 



» 96 ¥-09-149350 



10 



Sir E 8t & 3 > SD-^#NDF<Dte*:ft*®^S<fce>f::8fr 
fir T * * 5/ X A . 
( 0 0 4 2 ] (8) 0 1 #83ia<0 5"^*- AT'*5 

A. 

[0043] (9) ® 1 ^lEDaot/^f Atfe^T, 
3-=><i?22J(9#ffiOT8Si: 3 <D £ A ^t/vXf 
A , 

[ 0 0 4 4] (io) ^ifiKa^^^fA-e^o 

X 9- A. 

(004 5) (11) ©S^^t&OKffifflSne^ 

10 0 46} (12) fgii^gaca<o^ac(cfev^r, 

10 0 4 7 ] (13) «1 l?ffil3l0^ifeCfeV>t, 
to K T {& £ * Sfc^^T&X^y^tfSfCS £ V K * 

[0048] (14) S$ll^SaC&<0;fr&«C;fe^T\ 
WKTffi^-j' h SS^tS^^v/^Jft: 1 o try h>> 30 

[ 0 0 4 8] (15) S$ 1 1 3g«3l3t0^ffe{C^^r , 

(00503 (1 6) JBll#Seitt0?;£t&T&^T, 
5 fcf y SS/X^AtC&tfSix** ^f$fe. 



{005 1] (17) S5 I 1 Jjl8£Sa0^ffi7?S^T, 
(0052) (18) » 1 1 ^E^^^ffi^ft^t, 

too53] (is) g; i i sseiao^feT^^T, 

(0054) (20) fcT^tfy^X^U-fS/XT-AK 

I00S5] (21) iP-^:<fc^i^02:TOi>tS5«55g 

Atl, NDF£|$T&<£&&ffi#&*rr*if>*<i:*>). 
t?(0tiT^>S3 4?:*^, 3-&0?^>f*-;i/30, X (i 

r, #&#;5M*&<^^y^^fcfej serifs 

dt(CJ:^r. t^-^^V^^c^LS B Jff. T * O (C 

[ El 2 J #T*NDF£fB* 
(OS) «£i^<0«q"PWMt*?5?g^^ffi^tf?NDF.«: 

C^^cost^] 

10 D M D 

12a,12bTKl/X^fiS 
14a, 14b > x-f ftSS 
1 6 • 
20 

NDF-fe^*>h 



3 0 
3 2 
3 4 



( i ) 



(13 2 3 



-22b 




C+HDT- 



JO 




(7) 



4fr M ¥08-1 48350' 



(E31 



?5 



JO0X- 
SOT- 



* to 







U It* 


i— »— 


n 

1 K 


f "a 

t 

■ 



> ^ K9>f 7 5630, 7/*—h*>h 
-T > A- 157 



I/O - ^ U X h 8202 



This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



